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intermittently from time to time, but it was not enough 
to move the ammeter needle, and was most likely due to 
a further slow evolution of gas from the still heated 
surfaces. A current could be passed by a coil from the 
hot kathode to a third electrode as anode without causing 
any appreciable resumption of the flow in the 250-volt 
circuit. 

More gas was then generated within the apparatus by 
heating the third electrode with the coil discharge, and 
the current in the main circuit resumed its original in¬ 
tensity, again heating up the calcium anode. The original 
phenomenon was repeated, a sudden cessation of current 
taking place when the calcium volatilised. Just before 
stopping, the glow of the tube changed to that character¬ 
istic of argon, so probably a trace of air had not been 
removed. The whole phenomenon could be repeated by 
admitting oxygen to the apparatus and proceeding as 
before. 

This experiment shows that in a sufficiently high vacuum 
the Wehnelt electrode ceases to be effective. In the ex¬ 
periments so far recorded the saturation current has 
increased with the improvement of the vacuum, and the 
phenomenon has been supposed to be in the first place 
independent of the residual trace of gas present. Wehnelt 
(loc. cit., p. 445) remarks :—“ Fiir Drucke unter o-i mm. 
ist die fiir eine bestimmte Temperatur ausgesandte Zahl 
von negativen Ionen unabhangig vom Druck, ” and 
(p. 456) “ die Grenzstromstarken um so hoher sein . . . 
je tiefer die Druck ist.” In his description of his modifi¬ 
cation of the Braun tube (Phys. Zeit., 1905, vi., 732) he 
says the vacuum in the tube must be as perfect as possible. 

Richardson, whose mathematical theory of the general 
phenomenon has received quantitative experimental con¬ 
firmation, and has been accepted by Wehnelt in the case 
of his electrode, regarded the action as purely electronic. 
Commenting on the magnitude of the current and the 
smallness of the residual gas—in one experiment 2 amperes 
per sq, cm. at a measured pressure of 0-0016 mm. from 
a carbon lamp-filament—he says (loc. cit., p. 546) :— 
“ This (the current) is twenty-five times the maximum value 
obtained by supposing each molecule to produce one ion ; 
so that it is highly improbable that any considerable part 
of the conductivity investigated is due to ions produced in 
this way. . . . Both these points of view lead to the con¬ 
clusion that the corpuscles are not produced by a dynamical 
action between the molecules of the surrounding gas and 
the surface of the metal. In fact, all the experimental 
results seem to point to the view that the corpuscles are 
produced from the metal by a process similar to evapor¬ 
ation.” 

These isolated quotations, of course, may not fairly 
express the opinions of the authors about what is a very 
complex phenomenon; but the general impression their 
results has conveyed, I think, has been that the large 
currents dealt with were wholly conveyed by the expelled 
electrons, and therefore should pass through any vacuum, 
however perfect. I do not think the electronic emission 
can account for more than a negligible fraction of the 
total current, which is carried almost wholly by the 
residual gas. 

The results here given bear out the general view I have 
from time to time advocated since my experience with 
the use of calcium, that degrees of vacuum are in practice 
apt to be overrated, and really high degrees of vacuum 
are not so readily obtained as is commonly supposed. 

Frederick Soddy. 

Physical Chemistry Laboratory, The University, 

Glasgow. 


The Interpretation of Mendelian Phenomena. 

I am strongly inclined to agree with Dr. Archdall Reid 
that Mendelian investigations throw no light on many 
of the most important problems of biology, such as the 
causes of variation, the evolution of adaptations, and many 
others. On the other hand, it is difficult to understand 
what Dr. Archdall Reid means by the statement that 
Mendelism is the investigation of sex. In one of his 
letters he describes Mendelian phenomena as “ abnormali¬ 
ties of sexual reproduction which occur under conditions 
of artificial selection.” If this means peculiarities of 
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heredity in sexual reproduction observed in cultivated 
varieties, it may be allowed to pass; but in an appendix 
to the second edition of his “ Principles of Heredity,” Dr. 
Reid states that the inheritance of Mendelian characters 
is probably sexual. He proceeds as follows :—“ Nature 
has evolved alternative inheritance to create and per¬ 
petuate sexual differentiation, but, just as blending of 
sexual characters sometimes occurs, so on the other hand 
the inheritance of non-sexual characters is sometimes 
alternative. As we have seen, whenever the latter 
happens, the non-sexual differences are, like the sexual 
differences, usually considerable. Nature makes the mis¬ 
take, so to speak, of treating them as sexual. Of course, 
however, the alternative inheritance of large non-sexual 
differences is not certain, not so ‘ clean ’ as that of sexual 
differences, the alternative inheritance of which has been 
established by a long course of selection.” 

According to this, the alternative inheritance of non- 
sexual characters is of the same nature as sexual 
dimorphism. It seems to me that Dr. Reid has not 
sufficiently studied the inheritance of secondary sexual 
characters. It is admitted by almost all evolutionists from 
Darwin himself downwards that selection cannot have 
been the cause of the alternative inheritance of sexual 
differences. The female in selecting a particular male 
cannot prevent the transmission of his peculiarities to her 
daughters. The male characters must be limited to the 
male sex from their first origin as variations, because 
otherwise the selection of the individual male would merely 
ensure their transmission to both sexes. 

The essential peculiarity of secondary sexual characters 
is their physiological connection with the primary, i.e. 
with the male or female gonads. It is not merely a 
question of alternative inheritance; both male and female 
characters are inherited by each individual, but normally 
only one set is developed. When, however, the male 
gonads are removed, the male characters are usually not 
normally developed, but suppressed. In Mendelian cases 
the development of alternative characters is usually entirely 
independent, both in theory and fact, of the sex or con¬ 
dition of the gonads. 

The contrast of male and female corresponds to 
alternative dominance in a heterozygote; male characters 
are dominant in male, female in female, but either can 
and does transmit both. In Mendelian cases alternative 
inheritance is segregative; a recessive transmits only 
recessive characters, a pure dominant only the dominant. 
In other passages which I could quote Dr. Reid has shown 
that he has failed to appreciate this fundamental distinc¬ 
tion between dominance and segregation, between the 
heterozvgote and the homozygote, between the first gener¬ 
ation of a Mendelian cross and the second. 

Excepting parthenogenesis, the heredity of all characters 
is sexual in that it is connected with fertilisation, but 
I do not see that Mendelian characters are sexual in any 
other sense. The theory that the inheritance of sexual 
characters is Mendelian is one which has a definite mean¬ 
ing and can be investigated. Dr. Archdall Reid’s state¬ 
ment that Mendelian inheritance is sexual is in one sense 
a truism, in another seems to me to have no real meaning 
at all, for to say that nature has evolved alternative 
inheritance to perpetuate sexual differentiation explains 
nothing. J. T. Cunningham. 

Highgate, November 3. 


I am very willing, and, like most people with theories, 
I believe I am able to maintain the correctness of the 
views to which Mr. Cunningham refers; but to discuss 
my speculations now would be to confuse the issue. I 
may say, however, that the appendix to the second edition 
of my work, from which Mr. Cunningham quotes, is a 
mere sketch hastily thrown together to meet the objec¬ 
tions of critics who had advised the lay and scientific 
public that a book, which I fondly hoped contained a little 
that was new, and which certainly contained more than 
a little of which Mendelians seem profoundly unaware, 
was antiquated and worthless, not because there were no 
new facts or inferences in it, nor because its facts and 
inferences were invalid, but simply and solely because I 
had not adopted “ the new method ” nor accepted the 
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“ new views, ” nor limned niyself to matters which came 
within the range of the “ new science.” The criterion of 
merit struck me as highly remarkable and certainly very 
new, and indicative of a degree of toleration which, if not 
altogether new, is at least unusual amongst men of 
science. The passage quoted by Mr. Cunningham demon¬ 
strates that I expressed myself very badly. Soon, however, 
I shall have an opportunity of trying to do better, and 
I suggest that until then Mr. Cunningham shall suspend 
judgment. 

In previous communications to Nature I have admitted 
that Mendelism may conceivably shed a light on the func¬ 
tion of sex, but I challenged its exponents to mention a 
single other problem on which it has the remotest bearing. 
No one has as yet mentioned another problem, and Mr. 
Cunningham denies, apparently, that it has a bearing on 
that of sex. Must we assume, then, that it sheds no light 
on anything at all? 

If, instead of dwelling on the dangers incurred by those 
who venture to differ from Darwin, Mr. Lock 
(November 14) demonstrated my errors, he would be more 
convincing; and, since he is probably the only human 
being who doubts the blending of the black and white 
races in Mulattoes and their descendants, it would be well 
if he, rather than I, undertook the collection of pedigrees. 
He would feel himself on the track of a great discovery 
which would enlighten even Mulattoes, whereas I should 
feel I was wasting time. I do not know what I can gain 

from the renewed study which he is good enough to 

suggest. I am well aware of the three principal Mendelian 
doctrines—segregation of units, independent inheritance of 
characters, Mendel’s law is the greatest of biological dis¬ 
coveries—and the more I see and read the more thoroughly 
I am convinced that they are all demonstrably erroneous, 
and that nothing but the restricted area covered by 

Mendelian studies has prevented a recognition of that fact 
by Mendelians themselves. 

According to selectionists blending is the function, or at 
least the effect of conjugation. According to Mendelians, 
not blending, but segregation, occurs. Taken by itself, 

this doctrine assigns no function to conjugation ; it merely 
controverts the theory of blending. Taken in conjunction 
with the Mendelian hypothesis of the independent inherit¬ 
ance of characters, it assigns to conjugation the function 
of effecting an exchange of units between the paternal and 
maternal sets of allelomorphs. That much the Mendelian 
doctrines 4 mply—that much and no more. Clearly, then, 
Mendelism is concerned solely with the function of sex. 
At any rate, I can conceive of nothing else, and, judging 
from their spoken and written communications, Mendelians 
have been so rapt in contemplation of the grandeur of 
the discovery that they have given no further thought to 
the matter. 

“ But everybody said,” quoth he, 

u That ’twas a famous victory.” 

Mr. Lock declares that, since conjugation is nearly 
universal, all, or nearly all, the questions of heredity are 
problems of the function of sex. He might as reasonably 
argue that, since assimilation and death are universal, all 
problems of heredity are problems of assimilation and 
death. The looseness of thought which pervades 
Mendelism is well illustrated by his remarks on partheno¬ 
genesis and bud-variation. Mendelian segregation implies 
the separation of allelomorphs which, through the union 
of two gametes, have previously met in a zygote. There 
can be no meeting, and therefore no separation when re¬ 
production is parthenogenetic. Mr. Lock, in fact, 
enunciates the surprising doctrine that all variation is 
Mendelian segregation. I hope he will forgive the blunt¬ 
ness of the expression, but he trifles with established terms. 

Southsea, November 17. G. Archdall Reid. 


The Winding of Rivers in Plains. 

Sir Oliver Lodge’s letter in Nature of November 7 is 
itself an illustration of his comment on the way in which 
misunderstanding of cause may lead to misrepresentation 
of fact. The statements quoted by him are, as is often 
the case in text-books, inaccurate in so far as they are 
incomplete, but, nevertheless, in closer accordance with the 
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facts of nature, viewed from the geological point of view, 
than he supposes. 

We are not dependent on the calculations of mathe¬ 
maticians for our knowledge of the behaviour of rivers; 
at one time I had a* goodly collection of notes of observ¬ 
ations made and published by others, but having un¬ 
fortunately lost this, I shall write only of what I have 
seen myself, having had many opportunities of observing 
the behaviour of rivers which are subject to large 
variations of flow. In the dry season, when the water 
is low and the stream flows quietly in a channel of 
more than sufficient size to carry the discharge, I have 
noticed that the current is often perceptibly more rapid 
over the shallow water on the inner side of the bend 
than in the deep channel on the outer. The line of 
maximum velocity of flow would, consequently, lie nearer 
thq inner than the outer side of the bend, and be less 
sinuous than the general course of the river, in accord¬ 
ance with the investigation quoted by Sir Oliver Lodge; 
but at these times the geological activity of the stream 
is so small as to be almost negligible. When, on the 
other hand, the same stream is in flood, and a day’s work 
is more than that of a decade or a century of the placid 
flow, another state of things prevails; then the current 
sweeps rapidly round the outer side of the curve, and 
on the inner side is comparatively slack water. The line 
of maximum velocity must, therefore, become more 
sinuous than the river itself, and not only is this result 
to be reached by deduction, but in some cases it has been 
visibly perceptible. Further, the undertow on the outer 
edge of the curve has not been visibly distinguishable in 
any case that I have seen; if existing, its effect must 
have been insignificant in comparison with that of the 
horizontal movement of the stream, and often it certainly 
does not exist. At times, and in certain circumstances, 
sand and even pebbles may be thrown up to the surface 
of the water near the outer bank of the stream, and 
where the waters have overflowed the banks pebbles may 
be found lying on the dry ground after the flood has passed 
away; these facts show that there must, in some cases at 
least, be an upward, not a downward, current along the 
bed on the outer side of the bend of a stream. 

Do not let me be misunderstood. So far as Sir Oliver 
Lodge is pleading for accuracy in text-books we are all 
with him, but when he states, as a positive fact, that the 
line of maximum velocity of current in a river is less 
sinuous than the river itself, and that the current along 
the outer bank of a curve is more rapid than along the 
inner, then I must join issue with him and maintain that 
these statements are only sometimes true. This is no 
question of the accuracy of Prof. James Thomson’s 
calculations, but they evidently cover only that part of 
the problem which is least important from a geological 
point of view. R. D. Oldham. 

“Magic Mirror” Effects. 

I had occasion recently to coat with collodion a silver 
surface mirror on patent plate 2 millimetres thick. During 
the operation the mirror was held with one of the rubber 
pneumatic holders frequently used by photographers when 
coating or varnishing plates. As the film of collodion set, 
a series of interference colours disposed in concentric 
circles appeared immediately over the region of the suction 
disc of the holder. I could scarcely bring myself to 
encourage the idea which at once occurred to me, viz. 
that the slight suction of the pneumatic holder was actually 
deforming so thick a plate of glass and producing an 
appreciable concavity in its vicinity. 

But this seems really to have been the case. For when 
the beam of light from a lantern (placed with its back to 
the screen) was reflected back on to the screen by the 
mirror held with the pneumatic holder, there appeared in 
the rectangular patch of light determined by the size and 
shape of the mirror a much brighter internal circular 
patch which changed its position conformably with any 
alteration of the position of the pneumatic holder. 

I have never seen any reference made to deformations 
produced in this way; yet such deformations might be 
found to have a practical significance in critical coating 
operations where absolute uniformity in the thickness of 
the coating is desired. Douglas Carnegie. 
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